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Front caver: As part of the GLOBE 
program, students collect environmental 
data in the area around their school. They 
send their results over the Internet to 
scientists, who combine data from schools 
around the world into environmental maps, 
such as this one showing maximum air 
temperatures (background). Students then 
view and learn from the maps on their 
computers (inset). (See article on page 14.) 

Inset picture by Steve Delaney. EPA. 

Computer map courtesy of GLOBE. 



From the Editors 

F rom kindergarten through junior and senior high school, from 
undergraduate college programs to graduate business schools 
and teacher-training seminars, environmental education is at work in 
the classroom in increasingly innovative and interdisciplinary ways. 
Almost by definition, environmental education lends itself to interdis- 
ciplinary study — a point that comes across in several articles in this 
magazine; among these is a Tor the Classroom” piece on EPA Journal 
as an interdisciplinary teaching tool. 

Perhaps more important, environmental education is not just for 
classrooms. In Brooklyn, New York, for example, it reaches into the 
urban community to teach appreciation of the built environment and 
urban community stewardship to adults and children. In Las Vegas, 
Nevada, Silverado High School students work with EPA scientists 
and practice environmental problem-solving in their community; as 
part of their work, they exchange e-mail with science teachers around 
the world. On several continents, elementary and junior- and senior- 
high-school students are participating in the newly launched GLOBE 
program by collecting real-world environmental data that feed into 
sophisticated computerized data bases that, in turn, will boost our 
collective scientific understanding of the planet. 

How can we measure the success of environmental education? 

Its ultimate success cannot be measured in terms of projects, programs, 
or mandates, although clearly these are important means. As several 
of our contributors point out, the real success of environmental 
education is how well it translates into actions that are consistent with 
a sustainable future. □ 
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EPA ROUNDUP 



President Announces Regulatory Reforms 



Launching a new era of 
partnership betiveen regulators 
and the businesses they 
regulate, the President has 
announced landmark environ- 
mental, drug, and medical 
regulatory reforms that provide 
flexibility, demand accountabil- 
ity, and provide greater 
protection to the American 
people at lower cost. Joined by 
industry and environmental 
leaders, the President visited a 
print shop in Arlington, 
Virginia, to emphasize how the 
reforms will reduce the regula- 
tory burden on businesses, 
especially small businesses. He 
announced a package of 25 
environmental r^orms, 
including changes that will 
reduce the number of toxic- 
emission forms the print shop 
owner must fill out from 20 to 
one. He also unveiled a set of 
reforms that will make drugs 
and medical devices available to 
consumers more quickly and 
cheaply. 

The New York Hmes 
reported: . . The Clinton 

Administration today said it 
would significantly broaden 
opporUinities for industries 
to cut the costs of pollution 
control through a novel 
method that relies on free 
markets rather than regula- 
tions to decide where and 
how to clean up the environ- 
ment. The proposal is one in 
a broad package of changes 
in environmental and other 
regulations the Administra- 
tion put forth today. More 
than a year in the making, 
the package is a central part 
of the White House strategy 
for fending off a campaign 
by Congressional Republi- 
cans to roll back Federal 
rules governing health, 
safety and the environment 

Many of the proposals 

offered today deal with the 




mundane annoyances faced 
by businesses large and 
small, like the print shop 
Mr. Clinton chose as the 
setting for a speech today 

But other changes, like 

several planned by the 
Environmental Protection 
Agency, could save billions 
of dollars each year for 
major industries, like the 
chemical industry, officials 
said. The most notable 
would be the expansion of 
trading in pollution credits 
and allowances, a novelty 
introduced by the Clean Air 
Act of 1990 and until now 
mainly restricted to sulfur 
dioxide, the pollutant that 
contributes to add rain. 
Citing the success of the 
add rain program in 
lowering the costs of 
pollution control for electric 
utilities and other indus- 
tries, the Administration 
said it would now adopt the 
same approach in its efforts 
to control smog and water 
pollution. Under this 
approach, companies that 
surpass pollution standards 
can earn extra credits that 
they may sell as if they were 
commodities like soybean 



futures or stock options. The 
credits could be bought by 
companies that are falling 
short of pollution standards. 
K the market works effi- 
dently, the overall level of 
pollution will decline, but 
the gains will come at the 
lowest possible price. The 
details of the trading 
schemes have not yet been 
worked out, and in some 
cases, espedally where 
water pollution is involved, 
they will be complicated to 
develop, agency offidals 
conceded " 

The Los Angeles limes 
commented: . . Clinton 

visited a small print shop in 
Northern Virginia to unveil 
a number of steps that will 
reduce business paperwork, 
consolidate environmental 
rules and speed the ap- 
proval of new medicd 
devices and drug-manufac- 
turing techniques. The event 
marked the first step in a 
year long campaign to 
reduce bureaucracy and 
narrow government 
intervention in private 
industry. The effort is being 



Officai Whitt Houst photo. 



directed by Vice President A1 
Gore as the second phase of 
his ’reinventing government’ 
initiative [T]he Environ- 

mental Protection Agency will 
cut the paperwork burden on 
business by a fourth, combine 
reporting for air, water and 
solid waste emissions, 
broaden the ability of busi- 
nesses to trade pollution 
credits and allow small 
businesses a six-month grace 
period to correct first-time 

pollution violations The 

proposal would also allow 
small businesses who violate 
federal regulations to escape 
fines if they show good-feith 
efforts to comply. Another 
new rule would allow 
companies to apply money 
that previously would have 
been paid in ^es to remedial 
efforts. Clinton said that the 
Republican approach — ^which 
would freeze all new federal 
regulations and require 
detailed cost-benefit anal3^s 
of all future federal rules — 
would endanger consumers 
and the nation's air and water. 
The GOP moratorium has 
passed the House but has 
not been acted on by the 
Senate. . . 
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Great Lakes Water Quality Initiative Announced 



A six-year collaborative effort 
between state agencies, 
industry, environmental and 
other citizen groups, munici- 
palities, academia, and EPA 
has resulted in a comprehen- 
sive guidance document for 
restoring the health and 
economy of the Great Lakes. 
The document, called the 
Great Lakes V/ater Quality 
Initiative, provides the Great 
Lakes states and tribes with 
community-based flexibility to 
tailor solutions to local 
conditions. The Great Lakes 
supply drinking water for 23 
million people and support 
agricultural, recreatiorud, and 
industrial activities for many 
millions more. In announcing 
the initiative. Administrator 
Carol Brotvner said: '"Today's 
plan embodies the principles 
that are at the heart cfthe 
Clinton Administration's 
approach to environmental 
protection: common sense, 
cost-effectiveness and a firm 
commitment to strong 
environmental goals combined 
with flexibility in how we 
reach those goak." 

The Washington Post 
reported: . . The Great 

Lakes Water Quality 



Initiative establishes toler- 
ance levels for 29 different 
pollutants^ including such 
highly toxic chemic^s as 
mercury and dioxin, in 
Lakes Superior, Michigan, 
Huron, Erie and Ontario. 
Industry and environmental 
groups long have been 
divided on the issue of how 
strict Great Lakes cleanup 
standards should be. 
Environmentalists point out 
that the lakes, whic^ contain 
95 percent of the country’s 
fresh water and provide 
drinking water for 23 million 
Americans, are highly 
polluted. Industry groups 
counter that an overly strict 
cleanup plan could cost 
thousands of jobs. Twenty- 
five percent of U.S. industry 
is concentrated in the Great 
Lakes region. The plan 
comes at a time when the 
EPA faces a barrage of 
attacks from GOP lawmak- 
ers for devising programs 
that critics say are more 
costly to industry than they 
are of benefit to the public 
State officials also complain 
that the agency is too rigid in 
its enforcement methods. In 
apparent response to the 
criticisms, the initiative was 
crafted to allow the eight 



states bordering the lakes an 
opportunity to establish 
their own criteria for 
industrial discharges. If state 
officials fail to devise plans 
within two years, the EPA 
will issue them instead. The 
plan also gives states the 
option of determining 
whether emissions into the 
lakes are best reduced only 
by regulating p>ollutants 
discharged in water. In 
order to reduce the lakes 
levels of mercury, for 
instance, which is believed 
to come largely from air 
particles, the states have the 
option of establishing 
stricter air-quality controls 
rather than more stringent 
water discharge rules. The 
states' share of the cost of 
the 20-year cleanup plan is 
likely to be about $100 
million a year, EPA officials 
said. Without the plan's 
built-in flexibility, the states' 
cost could have been as high 
as $380 million a year, they 
said. The actual cost will 
depend on the pollution 
abatement programs that 
the states eventually adopt. 
The plan's architects 
reduced its projected cost by 
applying rigid cost-benefit 
analyses to the proposed 
cleanup standards and then, 
in response, relaxing some 
of them, EPA officials said. 
For example, the standards 
for merciiry levels allowed 
in the lakes, originally 
stricter than those for 
mercury levels in air, were 
loosened and thus made 
achievable at a lower cost, 
the officials said " 

The Cleveland Plain Dealer 
commented: ". . . States have 
two years to find ways to 
meet the standards, which 
deal with 'point source' 
pollution — that is, dirty 
water or fluid discharged by 



industry. The plan does not 
address nm-off from farm 
fields or the raw sewage that 
is dumped into water when 
sewers overflow during 
storms. If state officials fail to 
devise plans within two 
years, me EPA will issue 
them instead. The EPA wants 
to get rid of 22 chemicals that 
can remain in the water for 
200 years. One such chemi- 
cal, mercury, can cause 
kidney frilure. Another, 
chlordane, may lead to 
anemia. To determine how 
many parts per million of a 
given toxin a fectory can 
emit, states will have to 
measure the quality of 
surrounding waters. Any- 
thing that degrades existing 
water quality will have to 
stay in the fectory. Browner 
and her allies — Sens. John 
Glenn of Ohio and C^l 
Levin of Michigan, and 
Indiana's Gov. Bayh — argued 
there was no time to lose. 
Forty million people get their 
drinking water from the five 

lakes Consximption of 

Great Lakes fish by pregnant 
women has been linked to 
developmental problems in 
children. Eagles and water 
birds eating the fish have 
stiffered deformities. Al- 
though water quality has 
improved in recent years, 
some beaches are often 
closed and sediment 
amounting to poisonous 
mud lies at the bottom of 
many harbors and tributar- 
ies. Channel catfish caught in 
Lake Erie continue to be 
dangerous to eat, according 
to the Ohio Department of 
Natural Resotirces. Certain 
types of salmon and trout 
can be safely eaten only 12 
times a year. We must never 
go back to the pollution and 
degradation of the past,' 
Browner said. We must keep 
going forward. . . .'” 
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National Research Council Endorses Changes to EPA Research 



In an interim report, a 
committee of the National 
Research Council has 
concluded that changes now 
being made to EPA's 
research program will 
improve the program in 
many ways. The report cited 
as crucial the Agency's 
efforts to improve strategic 
planning for its research and 
development activities. 
Congress asked the council 
to assess the program last 
year when it approved EPA's 
$378 million research budget 
for fiscal 1995, The legisla- 
tion prohibits the Agency 
from spending 75 percent of 
this budget until it receives 
the interim report and begins 
to implement the 
committee's recommenda- 
tions, The committee has 
scheduled a final report for 
1996, Administrator Carol 
Browner said: "I am very 
pleased that the report 
expresses clear support for 
the changes we have 
initiated. These changes ivill 
help us to achieve our goals 
for a quality science program 
that provides a strong 
foundation for environmen- 
tal decision making , " 



Science magazine reported: 

. . Over its 25-year history, 
the Environmental Protec- 
tion Agency (EPA) has been 
told many times that much 
of its science is second-rate 
and that the clean-up agency 
needs to clean up its act. 
Now this may be happen- 
ing: In a report released 
earlier this month, the 
National Research Council 
(NRC) praises the agency's 
efforts to improve its 
research program. Over the 
past year, EPA administrator 
Carol Browner has initiated 
major changes, including 
reorganizing EPA's 12 main 
research labs to eliminate 
redundancies, strengthening 
peer review, doubling funds 
for extramural research to a 
proposed $85 million in 
1996, and launching a highly 
popular graduate fellowship 
program (Science, 29 July 
1994, p. 599). The NRC 
panel, convened last fall and 
chaired by Miami University 
President Paul Risser, 
concurred with the 'general 
scope and direction' of these 
changes. Still, it is pressing 
for even more. It says EPA's 
Office of Research and 
Development can do 'much 



better' at disseminating 
research results and demon- 
strating their pertinence to 
agency actions. And it com- 
plains that EPA has not given 
its science adviser — ^now 
research chief Robert Huggett 
. . . —enough clout. Says panel 
member Raymond Loehr, a 
civil engineering professor at 
the University of Texas and 
longtime agency adviser. 

There is still no clear signal 
from EPA that it values good 
science.' Huggett says the 
agency is working on tighten- 
ing the links between research 
and policy. Staffers will be 
following up on each extramu- 
ral grant to ensure that the 
research products — ^EPA 
reports — get to key agency 
officials ” 

Environmental Science and 
Technology said: . . Al- 

though Robert Huggett has 
headed EPA's Office of 
Research and Development for 
only a year, it has been a 
period of tremendous changes. 
Huggett is hammering out a 
more research-focused model 
for ORD: 'Our premise is that 
we are going to prioritize our 
research in order to reduce the 
uncertainty in risk assessment.' 



To reach that goal, Huggett is 
overseeing the reorganization of 
ORIX's research laboratories into 
'mega-labs' based on a risk 
assessment-risk management 
paradigm. At the same time, he 
has moved quickly to expand 
ORD's research horizons 
through increased funding for 
extramural research grants, a 
new graduate fellowship 
program, and strengthening ties 
with EPA program offices and 
with other agencies such as the 
National Science Foundation 
(NSF). Huggett is also answer- 
ing criticism about the direction 
and quality of ORD's research 
by increasing support for peer- 
reviewed long-term researm " 

BNA Environment Reporter 
commented: . . The committee 

endorsed several changes EPA 
is making to improve the ORD 
program: 

• Resources for long-term 
fundamental and anticipatory 
research are being increased 
approximately 30 percent to at 
least 50 percent of ORD's 
program resources, with 
corresponding reductions in 
applied products and technical 
services for EPA's regulatory 
and regional offices; 



Release of Toxic 
Chemicals Down 
in *93 

According to the latest Toxics 
Release Inventory (TRI), U.S. 
manufacturers released 2.8 
billion pounds of toxic 
chemicals to the environment 
in 1993, a decline of 406 
million pounds or 12.6 
percent over 1992 and a 
decline of nearly 43 percent 
when compared to the base 
year of 1988. 

The Emergency Planning 
Q 1 Community Right-to- 
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Know Act of 1988 required 
manufacturers to report 
annually to EPA the amounts 
of 316 different chemicals 
they release into the environ- 
ment. They must also report 
amounts they transfer to 
other facilities for disposal or 
recycling. EPA publishes the 
unedited data for use by 
individual citizens, public 
interest groups, state and 
local governments, and other 
interested parties. 

The 1993 TRI shows that 
releases to land fell sharpest, 
down 15 percent from 1992. 



Air emissions were down 11 
percent, especially emissions 
of ammonia and a variety of 
solvents. Discharges to rivers, 
lakes, and other bodies of 
water declined about two 
percent 

Although the amount of 
waste chemicals transferred 
from manufacturing plants to 
other facilities increased over 
1992, most of the increase was 
in transfers for recycling — ^318 
million pounds. Transfers for 
disposal were up by 61 
million pounds; transfers to 
privately owned treatment 

7 



works and other treatment 
facilities decreased. 

The chemical manufactur- 
ing industry reported releases 
of 1.3 billion pounds for 1993, 
including underground 
injection of wastes. This 
represents 47 percent of total 
releases. Other top industries 
include primary metals (329 
million pounds), paper (216 
million pounds), transporta- 
tion equipment (136 million 
pounds), and plastics (127 
million pounds). 

The 1993 TRI marks the 
third year in which EPA and 
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Ongoing Enforcement 



• EPA laboratories and 
assessment centers are being 
consolidated^ and research 
management authority is 
being decentralized from 
headquarters to the labora- 
tories; 

• Annual funding is being 
increased from $21 million 
to $100 million for extramu- 
ral, investigator-initiated, 
peer-reviewed competitive 
research grants and centers; 

• Peer review practices are 
being strengthened and 
expanded; and 

• A national program of 300 
graduate fellowships is 
being created. 

The National Research 
Council is planning to issue 
a final report on ORD 
programs in 1996. It will 
address the structure, 
funding, and long-term 
plans for EPA’s research and 
development program, in 
addition to procedures for 
laboratory site review and 
research staff evaluation ” 



the states have asked manu- 
facturers to report on efforts 
to reduce the amount of waste 
generated through pollution 
prevention and in-plant 
recycling. The latest data 
indicate that, while some 
facilities have chosen to 
recycle toxic chemicals 
instead of releasing them to 
the environment, the dramatic 
declines reported in earlier 
inventories have ended — for 
the second year in a row, the 
total amount of waste gener- 
ated has increased slightly 

O 
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Sterilant Testing 
Concludes With 
$3.1 Million in 
Penalties 

Following through on its 
testing program to ensure 
the effectiveness of sterilants 
sold for health-protection 
purposes, EPA is seeking a 
total of $3.1 million in civil 
penalties against the 
registrants of eight sterilants 
and the registrants of two 
disinfectants that failed the 
tests. The enforcement 
action also includes a 
number of distributors who 
sold unregistered sterilants 
and disinfectants. 

Sterilants are used in 
hospitals and in other 
dental, medical, and veteri- 
nary facilities to destroy 
spores, bacteria, fungi, and 
viruses, particularly on 
medical and surgical 
instruments and equipment. 



Disinfectants are also used in 
these facilities and in the 
home to control microorgan- 
isms. Under the Federal 
Insecticide, Fungicide, and 
Rodenticide Act (FIFRA), 
sterilants and disinfectants 
must satisfy testing require- 
ments for registration with 
EPA, and distributing or 
selling an unregistered 
product is an unlawful act. 

The sterilants named in 
the complaint are: Clidox-S, 
Perfecto Germ-X/Ucarcide 
602, Cetylcide-G, Wavicide- 
01, Wavicide-01 Concentrate, 
Alcide Expor, Alcide ABQ, 
and Wipe Out. The hospital 
disinfectants are Broadspec 
128 and Broadspec 256. Most 
of these products have 
undergone label changes to 
reflect new use patterns. 

The seven unregistered 
products include: Wipe Out 
Disinfectant Towlettes (8-by 
12-inch folded wipes); Wipe 
Out Disinfec- 
tant Towlette 
(flat packs); 
QuicKit 
Biological 
Fluid Emer- 
gency Spill Kit; 
Wipe Out 
Household or 
Office Disinfec- 
tant Spray (12 
ounces); Wipe 
Out Medi 
Disinfectant 
Wand; Wipe 
Out Infection 
Control Travel 
Kit; and Wipe 
Out Disinfec- 
tant Spray (2 
ounces). 
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Oil Spills in Six States 
Charged to Koch 
Industries 

EPA, the Department of Justice, 
and the Coast Guard have filed a 
civil suit against Koch Industries 
and several of its subsidiaries for 
unlawfully discharging millions 
of gallons of oil into the waters 
of six states. One of the largest 
and most environmentally 
harmful spills occurred in 
Corpus Christi Bay on the east 
coast of Texas, an area popular 
with college students on spring 
break. Other spills polluted 
waters, including wetlands, 
across the states of Kansas, 
Oklahoma, Texas, Louisiana, 
Missouri, and Alabama. Koch 
Industries, headquartered in 
Wichita, Kansas, operates 
pipelines that transport crude oil 
and related products from oil 
fields to refineries and tank 
farms. The spills occurred 
primarily as a result of breaks in 
gathering lines caused by 
erosion. 

The action, filed in the U.S. 
District Court for the Southern 
District of Texas, charges that, 
since 1990, Koch and its subsid- 
iaries were responsible for more 
than 300 separate oil spills. The 
suit is being brought under the 
Clean Water Act, as amended by 
the Oil Pollution Act. It seeks 
penalties and a court order 
requiring Koch to take such 
actions as are necessary to 
protect U.S. waters against future 
spills. 

Laboratory studies show that 
even small amounts of oil — less 
than 1 part per million — can 
adversely affect a variety of 
organisms that provide food for 
fish. In addition, floating oil can 
asphyxiate fish and animals that 
live at the bottom of lakes and 
rivers (benthic fauna), hcirm 
waterfowl, and can cause 
economic loss by fouling shore- 
lines and beaches. The spills in 
this case damaged waters, fish, 
and waterfowl in various bays, 
lakes, rivers, and streams. □ 
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Why 
Environmental 



Education? 

It is critical to 
maintaining our 
quality of life 

by Carol M. Browner 



I n the past 25 years, environmental 
education has helped the people of 
this country to reach a new under- 
standing. Today more Americans than 
ever before understand that to ensure a 
good quality of life for ourselves and our 
children, we must act as responsible 
stewards of our air, our water, and our 
land. 

Over the past generation, environmen- 
tal education has helped this nation to 
harness the creativity, the imagi- 
nation, and the tenacity of Ameri- 
cans from all walks of life and to 
put that creativity to work in the 
service of public health and our 
environment. 

As a result, our nation has made 
tremendous progress in protecting public 
health and our environment. We no 
longer have rivers catching on fire. Our 
skies are cleaner. And U.S. environmen- 
tal expertise and technology are in 
demand throughout the world. 

But more remains to be done. If we are 
to meet the environmental challenges of 
the next 25 years, we must deepen 
environmental awareness among all 
Americans. And we must involve many 
more Americans in protecting our health 
and the world we live in. 

The Clinton Administration is commit- 
ted to building a new generation of 
environmental protection, in which those 
who are affected by environmental 
decisions have the maximum opportu- 
nity to help make those decisions. 

An informed and involved local 
community always does a better job of 
environmental protection than some 
distant bureaucracy. If we are to move 
beyond environmental regulation to true 
environmental protection, Americans in 
businesses and communities throughout 
this country must be full and active 
participants in solving environmental 
problems. 

Industry by industry, community by 
community, the Clinton Administration 
is creating new opportunities for all 
Americans to do what they can best do 
to protect what we all share. 

Through our Common Sense Initiative, 
the Clinton Administration brings people 
to the table to put their heads together 



‘Q mer is Administrator of EPA.) 
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and find new solutions for major indus- 
tries — ^to achieve results that are cleaner 
for the environment, cheaper for the 
taxpayer and industry, and smarter for 
the future of this country. 

We are bringing people together to 
make tough decisions and find the 
solutions that work best for their com- 
munity. In the San Francisco Bay Delta, 
for example, we ended 30 ye«irs of water 
wars by recognizing that the competing 



T he National Environmental Educa- 
tion Act of 1990 charged EPA with 
the responsibility for coordinating 
federal enviroiunental education 
initiatives and for providing leadership 
at a national level to the public and 
private sectors. The act also mandated 
the creation of an office of enviromnen- 
tal education within EPA and the 
operation of a number of environmen- 
tal education programs and projects. As 
directed by Congress, EPA created an 
office at its Wasl^gton headquarters, 
which developed the following 
mission, goals, and programs with 
support from the 10 EPA regions. 

Mission: 

To advance and support national 
education efforts to develop an 
environmentally conscious and 
responsible public, and to inspire in all 
individuals a sense of personal respon- 
sibility for the care of ^e environment 

Goals: 

• Expand commxinication 
and partnerships 

• Educate youth 
to protect the environment 

• Promote the ptirstiit 
of environmental careers 

• Educate the adult public 
to increase environmental literacy 

• Educate across 
international botmdaries. 
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